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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a vacuum of high degree 
by enabling a vacuum chamber to be heated at a high 
temperature. 

SOLUTION: A two-dimensional receiver 50 is provided with the 

vacuum chamber 52, and an photoelectric converter section 54 «? j T 

which emits electrons in accordance with incident photons, is r? s i * — ,~ 

disposed in front of the vacuum chamber 52. A microchannel plate 1 ^r^il'n?!^' r^nrnifniERjl!; , /* 
56 composed of a plurality of electronic amplifiers which amplify " i ^)y^^t : " r ' L ^ T "— ■ ■■ : 

electrons emitted from the photoelectric converter section 54, is -W\<# '-pre- 

disposed inside the vacuum chamber 52. A detecting module 58 is 
made up of a plurality of electron collecting electrodes 62 being 
made of a metallic thin film and formed on a ceramic plate 68, 
connection electrodes 66 being disposed with respect to the 
electron collecting electrodes 62, and an integrated circuit 60 being 

connected to the connection electrodes 66 and used for switching. The electron collecting electrodes 62 
are disposed in the vacuum chamber 52 and arranged with respect to the electronic amplifiers of the 
microchannel plate 56. The connection electrodes 66 which are connected to the electron collecting 
electrodes 62 respectively, are exposed out of the vacuum chamber 52 and connected to the integrated 
circuit 60. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The photo-electric-conversion section which is prepared in the front face of a vacuum housing and emits an 
electron by the incidence of a photon, 

The micro channel plate which comes to prepare two or more electronic amplifiers which amplify the electron 
which opposite arrangement was carried out into said vacuum housing at said photo-electric-conversion section, 
and said photo-electric-conversion section emitted, 

It has the detection module which detects the electron which said electronic amplifier of this micro channel plate 
amplified, 

Said detection module, 

Two or more electronic collection electrodes which are formed in one side face of an insulating substrate 
corresponding to said each electronic amplifier, and are arranged in said vacuum housing, 

Two or more connection electrodes which connect with said electronic collection electrode electrically, and were 
exposed to the exterior of said vacuum housing while being prepared in the other side faces of said insulating 
substrate corresponding to these electronic collection electrode, 

The integrated circuit equipped with two or more detection transistors which were prepared in the exterior of said 
vacuum housing and connected corresponding to each of said connection electrode for switching, 
It is characterized by * * * * (ing) . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the 2-dimensional receiver for feeble radiation detection equipments which detects a feeble 

electromagnetic wave and a feeble particle. 

[0002] 

[Description of the Prior Art] 

In order to perform prophylaxis and a diagnosis effectively in recent years, the hybridization method by the DNA 
chip attracts attention. A DNA chip arranges the fragment (eel) of the specific part of DNA in the shape of a matrix 
on a glass substrate. And a DNA chip adds a fluorescent material in specimens, such as blood extracted from the 
man to be examined, labels DNA of a specimen, contacts this specimen and the eel on a DNA chip, performs high 
buri die ZEJON, and is used forjudging whether an inspection candidate has a gene concerning specific illness etc 
[0003] 

Certainly detectable feeble radiation detection equipment is proposed [ which eel and hybrid of a DNA chip DNA 
in a specimen formed, and ]. Drawing 4 is the outline block diagram of conventional feeble radiation detection 
equipment, and shows the example applied to the DNA chip reader. 
[0004] 

In this drawing 4 , the feeble photodetection equipment 100 which is feeble radiation detection equipment is 

equipped with the signal-processing unit 108 which asks for the location of the eel in DNA chip 200 which formed 

the hybrid based on the output signal of the laser exposure unit 102, the detection unit 106 arranged above the 

inspection stage 104, and this detection unit 106 etc. (for example, patent reference 1 reference). 

In addition, said laser exposure unit 102 enables it to have irradiated the laser beam LB through the lens system 110 

at DNA chip 200 used as the sample arranged on the inspection stage 104 

[0005] 

Said detection unit 106 consists of a detector 112 equipped with two or more micro capillary tubes which detect a 

feeble light, and a control section 1 14 of operation which operates this detector 112 

[0006] 

Moreover, the signal-processing unit 108 has the data read station 120 which reads the output signal of a detector 
112. furthermore, counting prepared in the output side of the amplitude detecting element 122 which connected the 
signal-processing unit 108 to the output side of the data read station 120, and said amplitude detecting element 122 
- it consists of the section 124, the image creation section 126 which the signal from said amplitude detecting 
element 122 inputs, and the output section 128 prepared in the output side of this image creation section 126 And 
said output section 128 is formed from image operation part 128a and spectrum creation section 128b Moreover 
the display 130 used as an output unit, a printer 132, external storage 134, etc. are connected to the output section 

[0007] 

The light resistant container with which said detector 112 covers a laser beam LB and outpatient department light is 
prepared, and the lens is attached in the front end side of this light resistant container. Furthermore, in said light 
resistant container, it is arranged in order of the light filter and the 2-dimensional receiver behind the lens While 
this light filter intercepts the frequency band of a laser beam, it penetrates the light of the frequency band 
corresponding to fluorescence alternatively, and it is made it to carry out incidence to a 2-dimensional receiver. 
[0008] 

Drawing 5 is drawing showing a part of 2-dimensional receiver in the above-mentioned conventional feeble 
photodetection equipment 100 in a cross section. In this drawing 5 , the 2-dimensional receiver 150 has the vacuum 
housing 152 which consists of glass etc., and the photo-electric-conversion section 154 is formed in the front face 
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of a vacuum housing 152 by vacuum evaporationo etc. And the micro channel plate 156 and the detection module 
158 are arranged in the interior of a vacuum housing 152. Moreover, the 2-dimensional receiver 150 is arranged so 
that the photo-electric-conversion section 154, a micro channel plate 156, and the detection module 158 may be 
mutually close. Namely, the photo-electric-conversion section 154 to which said 2-dimensional receiver 150 emits 
an electron by the incidence of a photon, The micro channel plate 156 to which it comes to prepare two or more 
electronic amplifiers which amplify the electron which opposite arrangement was carried out and the photo- 
electric-conversion section 154 emitted to this photo-electric-conversion section 154, It is prepared corresponding 
to said each electronic amplifier which constitutes said micro channel plate 1 56, and the electronic collection 
electrode the electron from an electronic amplifier carries out [ an electrode ] incidence consists of a detection 
module 158 which it comes to prepare. [ two or more 1 
[0009] 

Said detection module 158 consists of an integrated circuit 160 for switching, and two or more detection electrodes 
162 and 162 and - which it met and were prepared in the output side of the electronic amplifier of a micro channel 
plate 156, as shown in drawing 5 . 

Such a 2-dimensional receiver 150 was manufacturing the process which arranges and assembles a micro channel 
plate 156 and the detection module 158 inside a vacuum housing 152, and the vacuum housing 152 concerned 
according to the final process which carries out vacuum suction 
[0010] 

In the 2-dimensional receiver 150 of the feeble photodetection equipment 100 mentioned above, in order to raise 
the degree of vacuum inside a vacuum housing 152, it is necessary to strip off the gas molecule adhering to the wall 
surface and component front face of a vacuum housing 152, and heating the whole vacuum housing 152 at 
hundreds of degrees C in the culmination of the manufacture process of a vacuum housing 152 is usually 
performed. 
[0011] 

[Patent reference 1] JP,2003-004636,A 
[0012] 

[Problem(s) to be Solved by the Invention] 

In the 2-dimensional receiver 150 mentioned above, if the integrated circuit 160 for switching of the detection 
module 158 is arranged inside the vacuum housing 152 and a vacuum housing 152 is heated to a hundreds of 
degrees C elevated temperature, an integrated circuit 160 will break down with heat. Therefore, in the conventional 
2-dimensional receiver 152, in order to protect the integrated circuit 160 for switching, it was not fully able to heat 
Therefore, a degree of vacuum did not go up but there were problems, such as becoming degradation of the 
photoelectric surface and a failure at the time of electronic multiplication. For this reason, the manufacturing 
method which can perform heating at high temperature was demanded. 

This invention was made in order to cancel said conventional fault, and as it can carry out heating at high 
Jernperature of the vacuum housing, it aims at whenever [ high vacuum ] being obtained. 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the 2-dimensional receiver for feeble radiation detection 
equipments concerning this invention The photo-electric-conversion section which is prepared in the front face of a 
vacuum housing and emits an electron by the incidence of a photon, The micro channel plate which comes to 
prepare two or more electronic amplifiers which amplify the electron which opposite arrangement was carried out 
into said vacuum housing at said photo-electric-conversion section, and said photo-electric-conversion section 
emitted, It has the detection module which detects the electron which said electronic amplifier of this micro channel 
plate amplified. Said detection module While being prepared in the other side faces of said insulating substrate 
corresponding to two or more electronic collection electrodes which are formed in one side face of an insulating 
substrate corresponding to said each electronic amplifier, and are arranged in said vacuum housing, and these 
electronic collection electrode Two or more connection electrodes which connect with said electronic collection 
electrode electrically, and were exposed to the exterior of said vacuum housing, It is characterized by being 
prepared in the exterior of said vacuum housing and having the integrated circuit equipped with two or more 
[OOH 1 ] 011 tranS1St ° rS connected corresponding to each of said connection electrode for switching. 

[Function] 

In the 2-dimensional receiver for these feeble radiation detection equipments, when carrying out the vacuum lock 
of the vacuum housmg by having arranged [ heat ] the weak integrated circuit to the exterior of a vacuum housing 
the inside of a vacuum housing can fully be heated at an elevated temperature. And without the integrated circuit 
tor switching breaking down, since the integrated circuit for switching is connected to the connection electrode 
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exposed from the vacuum housing after it carries out vacuum suction of the inside of a vacuum housing and it 
carries out a vacuum lock, the inside of a vacuum housing can be maintained at whenever [ high vacuum ], 
electronic acceleration and magnification can be performed, and improvement in the accuracy of measurement can 
be aimed at. 
[0015] 

[Embodiment of the Invention] 

The gestalt of desirable operation of the 2-dimensional receiver for feeble radiation detection equipments 

concerning this invention is explained to a detail according to an accompanying drawing. 

Drawing 1 thru/or drawing 3 are drawings for explaining the operation gestalt of the 2-dimensional receiver for 

feeble radiation detection equipments concerning this invention. It is the outline block diagram showing the 

operation gestalt of the 2-dimensional receiver for feeble radiation detection equipments which drawing 1 requires 

for this invention here. 

[0016] 

In this drawing 1 , the 2-dimensional receiver 50 concerning the operation gestalt of this invention has a vacuum 
housing 52. The vacuum housing 52 is formed from glass etc. and the photo-electric-conversion section 54 which 
emits an electron to a front face by the incidence of a photon is formed. This photo-electric-conversion section 54 is 
formed by vacuum evaporationo etc. And the electronic collection member 64 which constitutes the detection 
module 58 is formed in the rear face of a vacuum housing 52. And a micro channel plate 56, and two or more 

electronic collection electrodes 62 and 62 and which constitute the electronic collection member 64 are 

arranged in the interior of a vacuum housing 52. 
[0017] 

Opposite arrangement has been carried out at the photo-electric-conversion section 54, and the micro channel plate 
56 is equipped with two or more electronic amplifiers which amplify the electron which the photo-electric- 
conversion section 54 emitted. Moreover, each electronic collection electrode 62 is formed corresponding to said 
each electronic amplifier which constitutes said micro channel plate 56, and the electron from said electronic 
amplifier carries out incidence. On the other hand, the integrated circuit 60 for switching which constitutes the 
detection module 58 is formed in the exterior of a vacuum housing 52. This integrated circuit 60 is electrically 
connected to each electronic collection electrodes 62 and 62 and .. 
[0018] 

Drawing 2 is the top view showing the electronic collection member in the operation gestalt of the 2-dimensional 
receiver 50. Drawing 3 is the rear-face Fig. showing the electronic collection member in the operation gestalt of the 
2-dimensional receiver 50. 
[0019] 

It is fixed to the integrated circuit 60 for switching attached in the exterior of a vacuum housing 52, and the rear 
face of said vacuum housing 52, and said detection module 58 is equipped with the electronic collection member 64 
which becomes a part of vacuum housing 52, as shown in drawing 1 thru/or drawin g 3 . The electronic collection 
member 64 has the electronic collection electrodes 62 and 62 and - in which the electron from the electronic 
amplifier of a micro channel plate 56 carries out incidence, and each electronic collection electrodes 62 and 62 

and are connected to the integrated circuit 60 for switching through the connection electrodes 66 and 66 and 

in the exterior of a vacuum housing 52. 
[0020] 

The electronic collection member 64 is equipped with the connection electrodes 66 and 66 with two or more 

electronic collection electrodes 62 and 62 and which were formed in the front face of the ceramic material plate 

68 which is an insulating substrate with the metal thin film, as shown in drawing 2 . Each electronic collection 

electrodes 62 and 62 and are arranged on one side face of the ceramic material plate 68 in the shape of a 

matrix, and are prepared in it corresponding to said each electronic amplifier which constitutes said micro channel 
plate 56, and are arranged inside a vacuum housing 52. Moreover, the connection electrodes 66 and 66 and are 
prepared corresponding to the electronic collection electrodes 62 and 62 and ~, as shown in drawing 3 with the 
side which prepared the electronic collection electrodes 62 and 62 of the ceramic material plate 68, and'..., are 
prepared in the field of the opposite side and arranged to the exterior of a vacuum housing 52. And it has connected 
through the electronic collection electrodes 62 and 62 and the through tube 69 which the connection electrodes 66 

and 66 and ... prepared in the ceramic material plate 68 with (refer to drawing 1 ). In addition, the connection 

electrodes 66 and 66 and have structure which can maintain an airtight to the ceramic material plate 68, and are 

taken as the structure which can keep the interior of a vacuum housing 52 certain to a vacua 
[0021] 

While having arranged said micro channel plate 56 in the interior of a vacuum housing 52, the 2-dimensional 
receiver 50 A side is turned to the interior of a vacuum housing 52. the back end of a vacuum housing 52 ~ the 
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electronic collection electrodes 62 and 62 of said electronic collection member 64, and It arranges to said 

vacuum housing 52, after heating a vacuum housing 52 at an elevated temperature and carrying out sufficient 
vacuum suction, it closes, and each terminal of the integrated circuit 60 for said switching is connected to said 
connection electrodes 66 and 66 and » after that. 
[0022] 

Since according to the 2-dimensional receiver 50 for feeble radiation detection equipments concerning this 
invention the integrated circuit 60 is arranged in the exterior of a vacuum housing 52, the whole vacuum housing 
52 can be heated at an elevated temperature in a production process and vacuum suction can be carried out, the 
interior of a vacuum housing 52 can be maintained at whenever [ high vacuum ]. 
[0023] 

Thus, the 2-dimensional receiver in the constituted secondary feeble radiation detection equipment is created by the 
following manufacture approaches. First, a micro channel plate 56 is arranged in the predetermined location in a 
vacuum housing 52, and it fixes. Furthermore, it carries in to the vacuum chamber which does not illustrate the 
vacuum housing 52 which attached the micro channel plate 56, and the electronic collection member 64, the inside 
of a vacuum chamber is held to a predetermined elevated temperature, and vacuum suction of the inside of a 
predetermined time vacuum chamber is carried out. And where the inside of a vacuum chamber is held to a 
vacuum, the electronic collection member 64 is airtightly attached in back end opening of a vacuum housing 52, 
and the vacuum lock of the vacuum housing 52 is carried out. At this time, the electronic collection member 64 is 
fixed to back end opening of a vacuum housing 52 so that said electronic collection electrode 62 and 62 and ~ side 
may turn to the interior side of a vacuum housing 52. 
[0024] 

Then, the vacuum housing 52 which attached the electronic collection member 64 is taken out from a vacuum 
chamber, and an integrated circuit 60 is attached in a vacuum housing 52. That is, an integrated circuit 60 is 
connected to the connection electrodes 66 and 66 of the electronic collection member 64 exposed from the vacuum 

housing 52, and In the case of an operation gestalt, this connection is made by face down bonding. That is, the 

integrated circuit 60 has ball grid array structure, and is prepared the connection pad (not shown) corresponding to 

the connection electrodes 66 and 66 of the electronic collection member 64, and And the connection electrode 

66 and integrated circuit 60 of the electronic collection member 64 are joined by [ of the connection electrodes 66 

and 66 and ] arranging and fusing upwards in the pewter ball of an integrated circuit 60. Moreover, a gate 

control line and a read-out line are connected to a control section of operation, and, as for an integrated circuit 60, 
said data line is connected to the data read station 20 of a signal-processing unit. In addition, the photo-electric- 
conversion section 54 is formed in the front face of a vacuum housing 52 of vacuum evaporationo etc. after [ before 
junction to the connection electrode 66 of an integrated circuit 60 1 junction 
[0025] 

By the manufacture approach of the 2-dimensional receiver concerning this invention, the detection module 58 It 
divides into the integrated circuit 60 for switching, and the electronic collection electrodes 62 and 62 and the 
electronic collection member 64 which prepared only -. Since the element which attaches only the electronic 
collection member 64 in a vacuum housing 52, constitutes, and consists of the interior of a vacuum housing 52 was 
constituted from a material strong against heat, the whole vacuum housing 52 can fully be heated at an elevated 
temperature by the process which carries out vacuum suction, and vacuum suction can be carried out 
[0026] 

Moreover, the interior of a vacuum housing 52 can be maintained at whenever [ high vacuum ] by the manufacture 
approach of the 2-dimensional receiver concerning this invention, without the integrated circuit 60 for switching 
breaking down, since the integrated circuit 60 for switching is connected to the connection electrodes 66 and 66 and 
~ after carrying out vacuum suction. Therefore, there is little degradation and it can manufacture the 2-dimensional 
receiver 50 with little trouble to electronic magnification. 
[0027] 

Moreover, it is not necessary to install the integrated circuit 60 for switching into a vacuum, and what is necessary 
will be just to contain in the package which performed nitrogen enclosure as antioxidizing. Since this approach is 
an approach used in case integrated circuits, such as LSI, are usually packed, opening of the package which was 
required of the conventional method becomes unnecessary and it becomes possible to use a general-purpose 
package, it is effective also in cost. Moreover, since the storage in atmospheric air is [ independently ] possible for 
the packed integrated circuit 60 for switching, it is the point that the integrated circuit 60 for switching can be 
inspected easily, and becomes [ conventionally ] remarkably advantageous compared with the electrode of the 
integrated circuit 60 for switching from a direct this slack activity within a vacuum or nitrogen-gas-atmosphere 
mind. 
[0028] 
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[Effect of the Invention] 

According to this invention, a detection module is divided into the electronic collection member which prepared 
only the integrated circuit and electronic collection electrode for switching as explained above. Since the integrated 
circuit for said switching is connected to the connection electrode electrically connected to the electronic collection 
electrode of said electronic collection member after attaching only an electronic collection member in a vacuum 
housing, constituting and heating and carrying out vacuum suction at an elevated temperature The interior of a 
vacuum housing 52 can be maintained at whenever [ high vacuum ], without the integrated circuit for switching 
breaking down. " & 

[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the operation gestalt of the 2-dimensional receiver for feeble 
radiation detection equipments concerning this invention. 

[Drawing 2} It is the top view showing the electronic collection member in the operation gestalt of the 2- 
dimensional receiver concerning this invention. 

[Drawing 3] It is the rear-face Fig. showing the electronic collection member in the operation gestalt of the 2- 
dimensional receiver concerning this invention. 

[Drawing 4] It is the outline block diagram of conventional feeble radiation detection equipment, and the example 
applied to the DNA chip reader is shown. 

[Drawing 5] It is drawing showing a part of conventional 2-dimensional receiver in a cross section 
[Description of Notations] 

A . 50 2-dimensional receiver, 52 [ ... A detection module, 60 / ... The integrated circuit for switching, 62 / An 
electronic collection electrode, 64 / ... An electronic collection member, 66 / ... A connection electrode 68 / 
Insulating substrate (ceramic material plate). ] ... A vacuum housing, 54 ... The photo-electric-conversion section 
56 ... A micro channel plate, 58 



[Translation done.] 
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162. --•fc**6;Mtt3iiTV)*. 
.KDJ: 5=5r:i&7nSfl£|l 5 0(4. XS^Ssl 5 2^rtgP(c. V^f ? of-v 
h 1 5 6tMty'i-/H 5 & tZWMLX&frtiX &TMt . SKKffiSHSl 5 2 2: 

[0010] 

±sBLfc«si3iaiaaari o oo-^Tcgfitii 5 o-m. jts^tsi 5 2^^^^ 

Jg£±(f JtSSSl 5 2^SBa J ^-?«fflfc#*UTV^^,f4c^$riiJ#TR-S. 

WCKJflKtf-S £ k tfffiftfibtlX 1*4. 
[00 11] 

[*JlfcS3tt 1 ] #M2 0 0 3 - 0 0 4 6 3 6^&« 
[0012] 

[^bj^w^lj: a t^-zmmi 

6 0#*£S»1 5 2coi*lg|5(caeBLT*0. 1 5 2 ^jRBXJcOiSffltCjl^ft-^i 

mm\si»i 6 otm^x^xtmLXLto . l^t. ^*^-^7cSfitii 5 
2-m. x-r y^y^mcommwimi 6o$r^-rs^wc jn^^^ffd^^^T 

ft$r*»ofc. *fflS&&*_ka«£-$\ ^*ffi^-f^*^ii«u#OPf^(c^:-i.^i:' 

J; 5 tc LTi«E£JK#f#£*T.&.fc 5 (c-f 4 i fc £ B W fc "f * . 
[00 13] 
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ti&mmwm^iRMnmt . zK^m^MmmmizttmLxmrnimmLcoimmizmi 
btiikthtz. msm^ummMizm^mzmm^ix, mBm^mss^mzmm^^ 
tzwm.v>fflmm.t , i!iri2X£^o*hgiHeis^ft-t. tiffattMmffi^ftw^js 

[00 14] 
[#ffl] 

7mcomm®mnQ®&fr^m&Lx^&mmmmiztmi-z>cDx\ n -y^y^mco 
Mm®mmmi-&zti>%<. M^.m^^M^iz^z t vxz , n^tm. 

[0015] 
[00 16] 

ai-r*3ifiiBa«a5 5 4*<iftftT**. -r^«3$ias5 4(a. ^sr^j^T^jtLT 

»6 4j&«KW"C&6. ^LT. jt£§3§5 2c9l*)a»C{2. V-f ? y*)VT\s- Y 5 
6t. ^J|^a5tt6 4 2r«figLTV^MiC«0« I PJKm«fiB6 2, 6 2, fc**EK 

[00 17] 

■7^f?of-vyWl/-h5 6ll #M£g|55 4t*FftESLTj>9. *«^SI5 5 
4j^ffiLfe« : P*«Ml-r4a8R<?5« : FflJ(iai5S:«^"C^S. =S-«^JR»«ffi6 2 
midv^ ^n^^y^ri^-h 5 6**f)^tTV^Smie#« J f-iiiia5^JCLTfS 

6 o « . 6 2. 62. izmmiizmm lx$>&. 

[0018] 

H2ti:, ~ttt&m&5oc?>mmmiztetf&m?MMmtt:^-t s Fftmx'fo&. msa 

, ~<*7cSfI»5 0<7)HM»®^fc(t-?»* ; FfR*gPWSr^-r*®ll'r'S)-g.. 
[00 19] 

l!HB«jajt^*a-^5 8li» ®l^Ut03t^-rJ:a(^ *^H5 2^hSPfcBX0ff 
ftfcX-f ?f-y^ffl<0#fflt|ll»6 0i. ffifiai2SS»5 2?)f£ffia!5£$flT. Jt£&& 

;P7-p-h5 6<7)m^tS1@^^c7)m j f#'AI : t-rS*^IIXm*®6 2. 6 2. •••£3TU 
#«^HXm«ffi6 2. 62, WM£8S&i 5 2 <nftmz£>^Xfflm&6 6.66. 

ZitLxxj v+vrmcoimm&eoizffi&Lxibh. 

[00 20] 

mmmx'W^Ltzmmcom^mmvMe 2 . 62. t. mwmmee. 6 6. 
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ffith. #tt^)Rm«ffi6 2, 6 2, (i, -b5S yi7*fK6 80— HD9tr?hy -y 

^tiiHSKt^LT^tfCfc*), 2tf)|*j»fc:I!iI3*i*. 4fc, fgM* 

IS66, 6 6, (i, « r FJR*m®6 2, 6 2, -tcMJiStTiSftTfe-sT, H3K 

^■ri^tc, -b^S /^««6 8<7)fl:-?JtK**ffi6 2, 6 2, £RtfJfcWi:iiK*t 

6 2, H£S£*®6 6, 6 6, fctt, -b5 5 -y ?tt«6 8fcfft»tfc1til?L6 

9*^-UT«ttLT*«. (H1«H) . =3r*3. «^*®6 6, 6 6, -fe^Sy 

[00 2 1] 

~<X7cg«§55 0t±, S££$|5 20l*lg|5{CB«IB^-f ?u+*y*)V?V- h 5 6#B3i 
LXh&bbUz. 5 2 (rt&mz , ItuiEm^lRmSW 6 4 i7)«^lRS«ffi 6 2 , 

6 2, ffl**ffiS»5 2<0rt9Jfc:|ftI»tT. ffiriEK£$SB5 2(cEKU Jtffi^fs5 

2SrjS«aTJlg*LT^'5:«S?l#S:tJtf^t*±L, *Of£, Mte«iE«ffi6 6 , 6 6 
, -fclWBX'f y^->-^ffl^»«IlISS6 0O#«?Sr^L^t>OT'J)S. 
[0022] 

*f6ffifc«stKi8ftS^a^Bffl^~*7cSm«5 OfcifUT, m«0IS6 0***3£3S 

5 20^tEi5LT*)5Jt^, Sitl8fc:iilrVCK£S»5 2<0^ftSrJ6ia"CMfttJt 

^isfct-iifctf-esaw-c, jtssss 2<nnuitmn , &mzu.^ttfx**h. 

[0023] 

a izm^iitz-<mmm^mmi-z^f6-^^mmr<xcoio^:mmijm 
atcKauTHse-rs. s&t, v-r ^u^^y^ri^-h5 6^gxo#tt^K^w^ 

s^ti 5 2 **ffitf±-r& . .rot # , m^wmmme a fff£m^iRm«H6 2 , 6 

2 , 5 2 OrtSHBKfo < «k 0 KJS2:S» 5 2 eOStfiBBPWil^r* . 

[00 24] 

^H5 2{cmani^6o^K'9#tts-fi : a. -r^*>, jtss»5 2*»^,isa]LTt^< 

^JRm§l5W6 4^^«ffi6 6, 6 6, £JftffmB6 OfcSMT*-*. i^SSBEtt. 

mmmmnmiz. 7ia^ y*>-x * y^fc «t o-r tT*><i* . -r^*> , sanies 6 

Ote, ^•-^•'J-/KTl/-f«iii:^oTV^T, «^)R*gP«6 4^ti^«ffi6 6, 66 

, iztfjbixmw*>y v m^t-t) mixfoz. ^ur, wmv&(>o<n>syy 

■x-jv&mmmm. 6 6, 66, <d±(ce« t-c»iM-4 z. 1 1= «* •? , m^-jrcms&w 

6 4««««fl6e6tJM«llI»6 0fc*<«^$<l6. 4£, *«0S&6O(i, **-MM» 
MUX 0 &5 2 0 izmm . 3rfc , 3M^BigP 5 4 Ji , jMRIslft 6 0 c7)fggg«ffi 6 6^ 

[00 2 5] 

ffiiaif& 6 o t Wr? mmnrn 6 2, 62, ■• ■vx.zmvfzWf-wmmtf 6 4 1 £#ft , 
mm*f&t l z%L\,m&Tffij8.Ltz<nx\ Msa\t-thxuTWs.m»5 2<r&fc*iMti l zm 

[00 26] 

ftHtn)f&6 0 &^«ffi6 6, 66, -td«w-&^)T. «x i-y^m^mmw6 0 
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[00 2 7] 

xhWtcfcWSrC&S* ^°-/^-^'Six7t:x-f yf-y^ffl<7)^atIlSS6 0{i. #3* 

o z t tfx* % h &x\ fe&nQh h \ ^mmmsmx-x *-v& v rmvimmffi 6 o 
(Dnmizmm %tz &fm&t> Jt^T , # l < *f nc** . 

[0 0 28] 

m^wmmmn*. zmftzn^immi t t#ft, jts^waw^ jRifc*tt<o*]R o ft 

[Hi ] ^m^zmhmmmmm^mm-i^^m^mmmm^^m^mfmx'^ 
[02 ] *^t«i»-^^ff^^M^^^(ti>m^iixma5«^^-r¥®0r-'S>^» 

o 

[03 ] *%0jtcff i>-^sm^o^ssf^cfc(t^m^m^»*^-rsB0-c*)i» 

o 

[043 ®&<nwmmi&mw<nim&7v>v?mx"h'>x. DNA+vrv-nzmm 
[05] m%co-<!KK%m&z-BMffix*K-fmx'b2>. 

5 0 ~iJC7C«fi«k 5 2 5 4 5 6 V>f 

^nf-vy^T'l'— K 58 IftifFEs/jL— ;K 60 x-f7fy^Ii 

ni». 6 2 m^mmmm. 6 4 wimmt. 6 6 6 8- 



[HI] 



56 



52 







mini 


Wlllllllllllllllllllllllllllltllll 





rs., 



58 



(7) 
[H2] 
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S4 



62- 



68 



□□□□□□ 
□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
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[H5] 
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(72)«bb# ^# mm 

|S]Lljm5ifTtJi3T@ 1*1-9 H#3S«»5S:4rttBM«B5frt 
<72)»#& *tt SFJi 

W0j»5»HJ3E 3Ti 1 # 1 # =#3t»«^4fa5MFWBJfrt 
F^-A(##) 2G043 AA03 BA16 CA04 EA01 FA02 GA08 GB01 HA01 LA03 
2G065 AA04 BA18 BA34 
5C038 BB03 BB06 BB07 



